In this paper we investigate the hcmogeneous dielectric slab waveguide in the case of complex dielectric constants. A method for calculating the field distribution in a dielectric waveguide with an arbitrary symmetrical variation in the refractive index is developed, and some of the results are presented. The results are applied to the GaAs laser. It is found that the guiding mechanism is a combination of gain guiding and index antiguiding.
INTRODUCTION
The theory of the homogeneous dielectric slab waveguide in the case of pure real dielectric constants is well-known. This theory is extended to complex dielectric constants. Although the abrupt change inI £ is a crude approximation to the transverse structure of the active layer in GaAs lasers the theory gives qualitative information about the guiding mechanism and the mode structure.
The transverse field variition can be found explicitly in the case of parabolic variation in s, but c is parabolic in a narrow region only, and the results are of limited validity. Since the transverse intensity variation is fundamental when coupling to optical fibers it is important to obtain a belter description.
THEORY FOR THE HOMOGENEOUS SLAB
The geometry considered is shown in fig. 1 
As an example P is calculated for the 2nd mode ( fig. 4) shows that the effective gains are approaching each other for wide stripes. If the end loss is lower for high order modes, the laser can shift to higher modes.
GENERAL MODEL
When a laser is operating at a high intensity level spatial holeburning in the electron density profile is likely to occur [6] . This will change the complex index profile, and the homogeneous slab model will be inadequate. In order to solve the field equation the variation in s is expanded in orthogonal functions and Galerkin's method is used.
EFFECT OF HOLEBURNING
In order to investigate the effect of holeburning we have used an electron density profile given by N(x) ={(l.1 -X3 cos(t x) -X cos(K)}N |x|<'2 t,t = 5pm (7)
The dielectric constant was assumed to be s(x)-E(co) = (3,6+A'N(x) + j*B*N(x))2 -(356-' G is shown in fig. 5 
